Previous studies have suggested that patients with acute myocardial infarction (AMI) who presented without chest pain had an unfavorable prognosis due to undertreatment. Despite this, few studies have been conducted on the topic, particularly in Japan. The present analysis aimed at determining whether Japanese AMI patients without chest pain are undertreated and experience higher mortality during hospitalization. Data from the Tokai Acute Myocardial Infarction Study II sample were used, which is a prospective study of all consecutive patients admitted to the 15 acute care hospitals in the Tokai region with the diagnosis of AMI from 2001 to 2003. Data on baseline and procedural characteristics and hospital outcome were collected. Differences in the baseline and procedural characteristics and clinical outcomes between patients presenting with and without chest pain were assessed. We evaluated a total of 1769 patients who presented with chest pain and 452 who did not. The patients with AMI in the absence of chest pain were older and were more likely to have worse clinical conditions than those with chest pain. They were more likely to be undertreated, although the probability of vasopressor use was higher. The patients without chest pain had a significantly higher in-hospital mortality rate than those with chest pain. According to multivariate analysis, however, chest pain was not identified as an independent predictor of in-hospital death. The results suggest that the higher in-hospital mortality rate among Japanese AMI patients without chest pain could be accounted for by differences in clinical conditions. (Int Heart J 2006; 47: 483-490) 
PREVIOUS studies have suggested that patients with acute myocardial infarction who presented without chest pain had an unfavorable prognosis due to underdiagnosis and undertreatment. [1] [2] [3] [4] Because the number of aged AMI patients who present without chest pain is growing, 5, 6) it would be valuable to determine what in-hospital cardiac management such patients receive and to see whether the in-hospital outcomes for these patients are disappointing. Despite the importance of this subject, the impact of the lack of chest pain among AMI patients on in-hospital outcomes has not been studied widely, particularly in Japan.
The Tokai Acute Myocardial Infarction Study II (TAMIS-II) is a large, prospective, multihospital study. Using its data set, the present analysis aimed at determining whether Japanese AMI patients without chest pain are undertreated and experience higher mortality during hospitalization.
METHODS
We used data from the Tokai Acute Myocardial Infarction Study II (TAMIS-II), a multicenter prospective observational study conducted in the Tokai region of Japan. Consecutive adult patients who were hospitalized for AMI at 15 acute care hospitals between January 2001 and December 2003 were included. Their diagnoses of AMI were confirmed by an abstractor's later chart review.
With regards to the recruitment of participant hospitals, we first selected the major hospitals that had an interchange of personnel with Nagoya University Hospital, where we are based. Second, we sent a prospectus about our research to the selected hospitals. Fifteen hospitals then approved the study. Thirteen out of the 15 hospitals that participated in TAMIS, 7) which was a retrospective version of TAMIS-II, were included in TAMIS-II. All 15 hospitals that participated in TAMIS-II were nonprofit general hospitals that were capable of performing coronary angiography (CAG) and percutaneous coronary intervention (PCI).
Data was collected at each hospital by physicians or skilled nurses trained in taking medical records. A questionnaire was used to collect information on baseline and procedural characteristics (ie, demographic characteristics, medical history, biomedical and ECG findings, treatments, and the time of onset of the AMI to a CAG). Among the collected information was also a variety of hospital outcome data, including information about deaths taken from detailed chart reviews (which included notes by both physicians and nurses made as soon as possible after the discharge or death of patients in the study). However, we did not set a time limit on data collection because of the large number of patients and the large amount of data involved in this study.
Pulmonary edema was confirmed by x-ray examination. The location of MIs and the ejection fraction were confirmed by ultrasound-echocardiogram examination. A history of various comorbid conditions was recorded as present if it was documented in the medical charts. Chest pain was defined as a reported chest pain that lasted 30 minutes or longer during the period from onset to admission. If the presence or absence of chest pain was unknown, the patient was excluded from the present analysis.
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Statistical analysis: Differences in the baseline and procedural characteristics and clinical outcomes between patients presenting with and without chest pain were assessed using the chi-square test for categorical variables and the unpaired t-test for continuous variables. Multiple logistic regression analysis was used to identify whether there was an independent association between chest pain and inhospital mortality after adjustments had been made for significant differences in baseline and procedural characteristics between patients with and without chest pain. Univariate predictors of cardiac care with a P value less than 0.05 were allowed to enter the model. We present the results as odds ratios and 95% confidence intervals. A P value less than 0.05 was considered statistically significant.
RESULTS
We evaluated a total of 1769 patients who presented with chest pain and 452 who did not. The baseline characteristics are shown in Table I . The patients without chest pain were significantly older than those with chest pain. They were more likely to be women or dependent in their activities of daily living (ADL) and to have a history of heart failure, renal failure, cancer, or dementia, but they were less likely to have a history of smoking. The patients without chest pain had greater incidences of cardiogenic shock, Killip class ≥ 3, and pulmonary edema. They frequently had a posterior MI and less frequently had inferior MI. Also, they frequently had a multivessel or left main coronary disease. The maximum creatinine kinase levels of the patients without chest pain were lower than those with chest pain. Table II shows the procedural characteristics of the subjects. The incidence of vasopressor use was greater in the patients without chest pain, although CAG and emergency PCI were less likely. The patients without chest pain were also more likely to be given CAG later after the onset of AMI and were less likely to be transferred to the ICU/CCU.
Multiple regression analysis, controlling for statistically significant predictors of outcome, was carried out to provide a more systematic examination of the relationships between chest pain and in-hospital mortality. The unadjusted and multivariable-adjusted results of in-hospital mortality are shown in Table III . The patients without chest pain had a significantly higher in-hospital mortality rate than those with chest pain. According to the multivariate analysis, however, chest pain was not identified as an independent predictor of in-hospital death. 
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DISCUSSION
This study examined whether patients without chest pain have higher rates of in-hospital death than those with chest pain. The silent presentation of myocardial infarction is associated with an unfavorable prognosis. 3, 4) One recent report found that patients without chest pain at the time of presentation with AMI failed to receive beneficial treatment and had higher rates of in-hospital death than those with chest pain. 8) However, there have been few studies on this topic in Japan. In our study population, patients without chest pain were more likely to be older females suffering complications such as heart failure, renal failure, cancer, and dementia. The propensity of older patients to present with atypical symptoms is well-recognized, 5, 9, 10) and it is well known that the disease profiles of these patients have a strong relationship to an increase in age. In addition, because women outlive men, the higher proportion of females in our study population may result from the fact that patients with chest pain tend to be more elderly. Older AMI patients are known to have a high incidence of multivessel coronary disease, which explains the higher prevalence of multivessel coronary disease among our group of patients without chest pain.
Given the greater baseline risk of the study population who presented without chest pain, as indicated by characteristics such as older age and a history of heart and renal failure, it is not surprising to find a greater prevalence of acute heart failure in this population.
Nonetheless, the higher in-hospital mortality rate observed for patients without chest pain was already striking prior to the multivariate analysis. The higher mortality rate disappeared after multivariate adjustment for the baseline characteristics. Although the greater use of vasopressors in patients without chest pain may be due to the presence of cardiac shock or pulmonary edema, despite the inferior baseline characteristics, the patients without chest pain received a lower rate of intensive care, including transfer to the ICU/CCU, CAG, or emergency PCI. Since a lower degree of intensive care partly contributed to the poor baseline condition among the patients without chest pain, more attention from a prognostic point of view should be paid to the atypical presentation of AMI in these patients in order to provide them with early intensive and standardized care.
One possible explanation for the lower degree of intensive care is a failure to correctly diagnose them upon presentation. 8) In addition, it is also possible that the risk of complications due to critical conditions such as cardiac shock or due to the advanced age of the patients without chest pain may have led to a lower utilization of intensive and standardized care for this group. 5, 11, 12) Since exploratory data were not obtained in this study, further research is needed to determine the related factors that account for the differences in the referral for intensive and standardized care between patients with and without chest pain.
Although TAMIS-II is a large-scale multihospital study that includes all patients hospitalized with AMI in the hospitals in Japan that participated in the study, there are, nevertheless, several important limitations. First, because we did not measure several potentially important indicators of the severity of AMI, such as the degree of ST 13) segment elevation, it is possible that we missed some independent predictors of in-hospital mortality. Second, because the information obtained was often extracted from medical charts, it required second-hand interpretation by the study physician or nurse who collected it. Third, because the study population consisted of patients admitted to acute care hospitals in a limited area, we may not be able to generalize the results to the complete spectrum of AMI patients. Lastly, because our database did not contain complete information regarding in-hospital management for aspects such as diuretics or nitrates, the study may have failed to consider important additional information. Conclusion : We conducted a secondary analysis of a multihospital observational study in order to confirm the differences in the in-hospital cardiac management and mortality between patients with and without chest pain admitted with acute myocardial infarction in Japan. The results suggest that patients with AMI in the absence of chest pain are older and more likely to have worse clinical conditions than those with chest pain. The patients without chest pain were more likely to be undertreated and had a higher in-hospital morality rate than those with chest pain. However, after multivariable adjustment, this difference could be entirely accounted for by differences in age and clinical conditions.
